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(57)Abstract: 

PURPOSE: To exactly detect the direction of the head of an observer even for 
long-time usage and to change a displayed image corresponding to the detected 
head direction. 

CONSTITUTION: An HMD is provided with piezoelectric vibrating gyros 23 and 
24 for respectively detecting vertical and horizontal angular velocities and a 
horizontal sensor 25 for detecting a vertical angle. A controller 3 finds the 
direction of the head of an HMD mounting person by integrating the angular 
velocities detected by the piezoelectric vibrating gyros 23 and 24 and performs 
photographing by turning a three-dimensional camera toward a direction 
corresponding to the direction of the head through a three-dimensional camera 
direction setting means 33. When the head stops, the calculated vertical angle 
and the output of the piezoelectric vibrating gyro 23 are corrected based on the 
angle detected by the horizontal sensor 25. 
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* NOTICES * 
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I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The angle sensor which detects the rotation include angle of a head in 
the graphic display device with which an observer's head is equipped, It 
integrates with the change rate detected by the angular-velocity sensor which 
detects the change rate of the rotation include angle of a head, and said 
angular-velocity sensor. An operation means to output the include angle which 
computed and computed the rotation include angle of a head based on an 
integral means to compute the rotation include angle of a head, the rotation 
include angle detected by said angle sensor, and the rotation include ang|e 
computed with said integral means, The graphic display device characterized by 
having an image migration means to display the image of the direction 
corresponding to the include angle butputted from said operation means. 
[Claim 2] Said operation means is a graphic display device according to claim 1 
characterized by outputting the include angle detected by said angle sensor 
when the change rate detected by said angular-velocity sensor is smaller than a 
predetermined value. 



[Claim 3] Said operation means is the graphic display device according to claim 
1 characterized by to amend the include angle computed by said integral means 
based on the include angle detected by said angle sensor when the change rate 
which outputted the include angle computed by said integral means, and was 
detected by said angular-velocity sensor when the change rate detected by said 
angular-velocity sensor was beyond a predetermined value is smaller than said 
predetermined value. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to HMD equipped with the device in 
which a motion of a HMD wearing person's head is detected, in more detail 
about a graphic display device and the head mounted display (following, HMD) 
which lays in a head and presents an image before it especially. 
[0002]; 

[Description of the Prior Art] In the system which observes the image photoed 
with the three-dimension camera with three-dimension observation equipment, 



changing the direction of a three-dimension camera according to the observation 
direction in three-dimension observation equipment, and raising presence is 
proposed conventionally. For example, controlling the direction of a 
3-dimensional camera in all in the direction of HMD is indicated by JP,3-56923,A. 
[0003] On the other hand, the piezo-electric oscillating gyroscope as shown in 
JP, 2-8091 1, A is proposed as an angular-velocity sensor, and it is put in practical 
use by detection of the hand deflection of photography persons, such as a video 
camera, in recent years. These people proposed the direction finding system of 
HMD which used this piezo-electric oscillating gyroscope by Japanese Patent 
Application No. No. 254910 [ six to ]. Bearing of an observer's head can be 
detected without moreover restricting a service space with an easy configuration. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned 
direction finding system is integrated with the output of an angular-velocity 
sensor, the direction of a head is searched for, and there was a problem which 
the small error of an angular-velocity sensor finds the integral, and serves as a 
big angle error. Although it is difficult to make an output into zero completely at 
the time of quiescence of an angular-velocity sensor and the head is standing it 
still, a minute angular velocity is detected. If the long duration integral of the 
value is carried out, gross errors will occur at a detection include angle. The 



inconsistency with the image displayed on the direction which the observer is 
observing, and HMD as a result arose, and there was un-arranging [ of having 
spoiled presence ]. 

[0005] Even if this invention does not have a service space moreover restricted 
but carries out long duration use with an easy configuration, it aims at offering 
HMD changed according to head bearing which detected the direction of an 
observer's head correctly and detected the image displayed. 
[0006] 

[Means for Solving the Problem] In the graphic display device with which an 
observer's head is equipped in this invention in order to attain the 
above-mentioned purpose The angle sensor which detects the rotation include 
angle of a, head, and the angular-velocity sensor which detects the change rate 
of the rotation include angle of a head, An integral means to compute the 
rotation include angle of a head by integrating with the change rate detected by 
the angular-velocity sensor, It considers as the configuration equipped with an 
operation means to output the include angle which computed and computed the 
rotation include angle of a head based on the rotation include angle detected by 
the angle sensor, and the rotation include angle computed with the integral 
means, and an image migration means to display the image of the direction 
corresponding to the include angle outputted from an operation means. 



[0007] In the above-mentioned configuration, an operation means outputs the 
include angle detected by the angle sensor, when the change rate detected by 
the angular-velocity sensor is smaller than a predetermined value. 
[0008] Moreover, an operation means outputs the include angle computed by 
the integral means when the change rate detected by the angular-velocity 
sensor was beyond a predetermined value, and when the change rate detected 
by the angular-velocity sensor is smaller than a predetermined value, it amends 
the include angle computed by the integral means based on the include angle 
detected by the angle sensor. 
[0009] 

[Function] In the graphic display device with which an observers head is 
equipped, with the configuration equipped with an angle sensor, an 
angular-velocity sensor, an integral means, an aforementioned operation means, 
and an aforementioned image migration means, the rotation include angle of an 
observers head is detected by the angle sensor, and the rate of rotation of a 
head is detected by the angular-velocity sensor. The rotation, include angle of a 
head is called for also by integrating with the rotation rate detected by the 
angular-velocity sensor with an integral means. An operation means computes 
and outputs the rotation include angle of a head, i.e., the sense of a head, based 
on the rotation include angle for which it asked by these two kinds of approaches. 



When an image migration means displays the image of the direction 
corresponding to the include angle outputted from an operation means, a display 
image is in agreement with the sense of an observer's head. 
[0010] Generally, while an angle sensor can detect an exact include angle, it has 
the property that a speed of response is slow, and an angular-velocity sensor 
has the property that an error is accumulated by the include angle for which the 
error was included in the detected angular velocity, was easy, integrated with, 
and it asked, while a speed of response is quick. Therefore, while the rotation 
include angle detected by the angle sensor while the head was standing it still, or 
when it was in the condition near quiescence expresses the sense of a head 
surely and the head is rotating, the rotation include angle which integrated with 
and computed angular velocity will express the sense of the head between each 
** more surely. 

[001 1] When the change rate at which the operation means was detected by the 
angular-velocity sensor is smaller than a predetermined value, with the 
configuration which outputs the include angle detected by the angle sensor, the 
case where a head tends to make it stand it still and an observer is going to 
observe the image of an one direction, and the case where a head tends to be 
rotated and it is going to observe the image of other directions are distinguished 
by measuring a change rate with a predetermined value. While the head is 



V 

standing it still, when an operation means outputs the rotation include angle 
detected by the angle sensor, whenever [ display image / at the time of head 
quiescence / and sense's of head coincidence ] becomes high. 
[0012] Moreover, the include angle computed by the integral means when the 
change rate at which the operation means was detected by the angular-velocity 
sensor was beyond a predetermined value outputs, and when the change rate 
detected by the angular-velocity sensor is small than a predetermined value, 
quiescence and rotation of a head are distinguished also for the configuration 
which amends the include angle computed by the integral means based on the 
include angle detected by the angle sensor. While the head is rotating, by 
outputting the rotation include angle of the head which the operation means 
computed with the integral means, a display image answers rotation promptly, 
and changes to it, and whenever [ display image / at the time of head rotation / 
and sense's of head coincidence ] becomes high. 

[0013] Furthermore, the error accumulated by the integral is removed by 
amending the include angle which integrated with and asked for angular velocity 
at the time of head quiescence at the exact include angle detected by the angle 
sensor. For this reason, whenever [ display image / at the time of the head 
rotation after making a head once stand it still / and sense's of head 
coincidence ] becomes still higher. 



[0014] 

[Example] The outline of the stereoscopic vision system which comes to 
combine a three-dimension camera and HMD with drawing 1 is shown. The 
three-dimension camera 1 has the camera of two right and left, and is installed 
near the photographic subject O. HMD2 builds in the virtual-image projection 
equipment of the right and left which project a virtual image on an eye on either 
side, respectively, and provides the observer equipped with HMD2 with 
3-dimensional scenography SV by carrying out virtual-image projection of the 
photographic subject image which caught the photographic subject image 
caught with the left camera of the three-dimension camera 1 with the right 
camera to the left eye at a right eye, respectively. It is not necessary to arrange 
HMD2 near the three-dimension camera 1, and a HMD wearing person can 
perform image observation in the location distant from the photography site. A 
controller 3 controls detection of the direction of a HMD wearing person's head, 
a direction setup of the three-dimension camera 1, etc., and it is arranged near 
HMD2 so that a HMD wearing person can operate it. 

[0015] Drawing 2 is the internal configuration Fig. of HMD2. 21 R is a display 
device which provides a right eye ER with an image, and the liquid crystal 
display panel is used. Similarly 21 L is the liquid crystal display panel of the 
graphic display component which provides a left eye EL with an image. 22R is 



an ocular and projects the virtual image of the image of liquid crystal display 
panel 21 R on a right eye ER. Similarly, 22L is an ocular and projects the virtual 
image of the image of liquid crystal display panel 21 L on a left eye EL. 
[0016] 23 is a piezo-electric oscillating gyroscope for detecting the sense of a 
HMD wearing person's head, and detects the rotational speed of the 
perpendicular direction of a head. Similarly 24 is a piezo-electric oscillating 
gyroscope, and detects a horizontal rotational speed of a head. 25 is a level 
sensor and detects the levelness of a HMD wearing person's head. Liquid crystal 
display panels 21 R and 21 L, oculars 22R and 22L, the piezo-electric oscillating 
gyroscopes 23 and 24, and the level sensor 25 are built in a non-illustrated HMD 
body, and fix on an observer's head by the non-illustrated carrying member. 
[0017] With reference to drawing 3 and 4, the concrete configuration and 
actuation of the level sensor 25 are explained. Drawing 3 is the front view of the 
level sensor 25, and drawing 4 is a side elevation. In these drawings, 26 is the 
support plate which was perpendicularly set up to the straight line which ties the 
liquid crystal display panels 21 L and 21 R on either side, and was fixed to the 
HMD body, and E is an observer's eye. 27 is an encoder plate and white and a 
black pattern are printed by turns by the radial. The white part of this pattern 
reflects light and a black part absorbs light. The encoder plate 27 is attached in 
the support plate 26 pivotable with the revolving shaft 28. 29 is weight and is 



being fixed to the encoder plate 33. 

[0018] 30 and 31 are the photograph reflectors. fixed to the support plate 26. The 
photograph reflectors 30 and 31 are equipped with non-illustrated a light emitting 
device and a photo detector, as the arrow head showed to drawing 4 , they emit 
light towards the encoder plate 27 from a light emitting device, detect the 
reflected light by the photo detector, and output an electrical signal according to 
detection of light. 

[0019] By the level sensor 25 of the above-mentioned configuration, in a head, a 
HMD wearing person is always kept constant by the upper part or the gravity 
which commits the sense of the encoder plate 27 to weight 29, although the 
sense of the photograph reflectors 30 and 31 will change according to it if it is 
made to rotate caudad. As for (A) of drawing 3 , the HMD wearing person shows 
the condition of having been horizontally suitable, and (B) shows the condition of 
having turned to down. By change of the sense of the head from a condition to 
the condition of (B) of (A), the photograph reflectors 30 and 31 are rotated to the 
encoder plate 27. For this reason, the reflected light from the encoder plate 27 
which the photo detector of the photograph reflectors 30 and 31 detects 
becomes intermittent. 

[0020] The photograph reflector 30 and the photograph reflector 31 are arranged 
by spacing shifted the term 1/4 round from the integral multiple of the white of 



the encoder plate 27, and the period of a black pattern. The output signal of the 
photograph reflectors 30 and 31 corresponding to the rotation to down [ of a 
head ] is shown in drawing 5 . Here, what operated the electrical signal outputted 
orthopedically and was made into the rectangular pulse signal is shown. The 
include angle of rotation of a head can be known from this pulse number and the 
period of the pattern of the encoder plate 27. Moreover, the output signal of the 
photograph reflectors 30 and 31 is shifted the term 1/4 round, and since the 
phase contrast of the output signal of two photograph reflectors 30 and 31 
becomes reverse by above rotation and down rotation, the direction of rotational 
is detected so that clearly from this drawing. 

[0021] With reference to drawing 6 , the output of the piezo-electric oscillating 
gyroscope 23 and the level sensor 25 is explained. In drawing 6 , (A) shows 
rotation of the perpendicular direction of an observer's head. An axis of ordinate 
is the observation include angle of the perpendicular direction an observer's 
head, and the axis of abscissa shows time amount. Above is turned to from the 
condition which was horizontally suitable at first, an upper photographic subject 
is observed, the regio occipitalis capitis is returned horizontally, and the 
condition of having observed further the photographic subject which is in mist or 
down from a horizontal is shown. (B) shows the angular velocity at that time. 
While rotating the head up, the angular velocity to the upper part occurs, and 



while rotating the head caudad, a down angular velocity occurs. 
[0022] (C) shows the output of an angular-velocity sensor. While making the 
head stand it still, a signal with the error of deltas is outputted. This error is 
changed by environmental temperature or elapsed time. In order to ask for an 
include angle from angular velocity, it is necessary to find the integral. (D) shows 
the include angle which integrated with and asked for the angular velocity of (C). 
In order to integrate also with the error of deltas together at this time, gross 
errors are contained in the include angle for which it asked with the passage of 
time. Thus, although a piezo-electric oscillating gyroscope can detect 
responsibility and precision well for detection of the short-time direction of a 
head comparatively, an error will be accumulated if prolonged detection is 
performed. In this example, this error is removed using the output of the level 
sensor 25. 

[0023] (E) is the include angle which responded to the hand of cut, added and 
subtracted the output of the level sensor 25, and asked for it. Although the 
detection include angle in the level sensor 25 has response delay and overshoot 
to the direction of a head, the direction of a head is stabilized and it stops, and a 
right signal is outputted when there is little change. 

[0024] (F) is the operation include angle for which it asked from the detection 
include angle with the piezo-electric oscillating gyroscope 23, and the detection 



include angle by the level sensor 25. The include angle of Range a is the same 
as a detection include angle with the piezo-electric oscillating gyroscope 23, and 
the part of Range b has the stable level sensor 25, and uses the detection 
include angle by the level sensor 25. In the range c, since the observer is 
changing the direction of a head, a detection include angle with the piezo-electric 
oscillating gyroscope 23 is used. When shifting to Range b from Range a, output 
error deltas of the piezo-electric oscillating gyroscope 23 at the time of 
quiescence is amended, and the cumulative error generated at the period of 
Range c is made into min. This is explained in detail a back forge fire. The part of 
Range d has the stable level sensor 25, and the detection include angle by the 
level sensor 25 is used. 

[0025] Drawing 7 is drawing having shown the configuration of this invention for 
changing the image which detects the direction of an observer's head and 
displays it according to the detected direction. 51 is an angular-velocity sensor, 
i.e., a piezo-electric oscillating gyroscope, and 52 is an integral means to 
integrate with the output of an angular-velocity sensor and to output an include 
angle. 53 is an angle sensor, i.e., a level sensor. The output of the include-angle 
integral means 52 and an angle sensor 53 is inputted into the include-angle 
operation means 54, and an exact include angle is called for. The output of the 
angular-velocity sensor 51 is also inputted into the include-angle operation 



means 54, and decision of whether it is under rotation whether it is in the 
condition that the head stood it still is made. The include angle for which it asked 
with the include-angle operation means 54 is inputted into the image migration 
means 55, and the image migration means 55 changes a display image 
according to the inputted include angle which shows the direction of an 
observer's head. The sense of a three-dimension camera is changed and, 
specifically, the image range photoed is changed, 

[0026] Drawing 8 is the circuitry Fig. of the stereoscopic vision system of this 
example. 3 is a controller and performs control which sets up the direction of the 
three-dimension camera 1 based on the input from each sensor. 23 is a 
piezo-electric oscillating gyroscope which detects a vertical rotational speed, 
and 24 is a piezo-electric oscillating gyroscope which detects a horizontal 
rotational speed. 25 is a level sensor. The piezo-electric oscillating gyroscopes 
23 and 24 and the level sensor 25 are built in the interior of HMD as they were 
already explained. 33 is a circuit which carries out a direction setup of the 
three-dimension camera 1. 34 is a control unit to which a HMD wearing person 
operates it, and has the main switch 35 which gives initiation of control, and 
directions of termination to a controller 3, and the reset switch 36. 
[0027] Then, concrete actuation of this example is explained. The flow chart of 
drawing 9 shows the flow of processing of the controller 3 of drawing 8 . If a main 



switch 35 is turned ON, a controller 3 will start control (#5) and will perform an 
initialization action (#10-#25). 

[0028] First, the wearing person of HMD levels a head and inputs the output VSV 
of the piezo-electric oscillating gyroscope 23 which detects a vertical rotation 
rate, and the output HSV of the piezo-electric oscillating gyroscope 24 which 
detects a horizontal rotational speed n times, respectively in the condition of 
turning to a predetermined direction and making it standing it still (#10). Then, 

the average of the vertical input values VSV1 and VSV2 of n pieces VSVn is 

calculated, and the value is set as VSV (OFF). Similarly, the average of the 
horizontal inputs HSV1 and HSV2, .... HSVn is set as HSV (OFF) (#15). By this, 
the output of the piezo-electric oscillating gyroscopes 23 and 24 at the time of 
quiescence will be set to VSV (OFF) and HSV (OFF). In this example, the count 
n inputted is 1024. 

[0029] Then, both the include angle VSA showing the sense of the perpendicular 
direction of the head detected with the piezo-electric oscillating gyroscopes 23 
and 24 and the include angle HSA showing the horizontal sense are set as 0, 
and the include angle SH of the perpendicular direction of the head detected by 
the level sensor 25 is also set as 0. Moreover, the counters T1 and T2 which 
time time amount are initialized to 0 (#20). Subsequently, the direction of the 
three-dimension camera 1 is set as a level reference direction (#25). 



[0030] After the above initialization, process finishes, a direction setup of 
detection of the sense of the head of the observer equipped with HMD2 and the 
three-dimension camera 1 according to the detected direction is performed. This 
processing is made 1msec period. 

[0031] First, the outputs VSV and HSV of the piezo-electric oscillating 
gyroscopes 23 and 24 are inputted, and the vertical include angle SH is 
calculated from the output of the level sensor 25 (#30). As already explained, SH 
responds to a hand of cut, adds and subtracts the pulse signal from the level 
sensor 25, and asks for the output and unit of a piezo-electric oscillating 
gyroscope to suit, applying a predetermined multiplier. Subsequently, it judges 
whether the direction of a head is changing the output of the piezo-electric 
oscillating gyroscopes 23 and 24 [ the time of quiescence / an output ] (#35). To 
the value a of the angular velocity defined beforehand, when the conditions of 
IVSV-VSV(OFF) |<a and |HSV-HSV(OFF) |<a are fulfilled, it judges with the 
head standing it still, and when the above-mentioned conditions are not filled 
with one side, it judges with the direction of a head changing. The predetermined 
value a here is set as 1 degree/sec by this example. 

[0032] While the sense of a head is changing, a display image is changed based 
on the sense of the head detected with the piezo-electric oscillating gyroscopes 
23 and 24. a time check - a counter T1 is initialized to 0 (#40), it integrates with 



a detection include angle, and the direction of a head is searched for (#45). From 
the detection angular velocity VSV and HSV, an integral subtracts outputs VSV 
(OFF) and HSV (OFF) at the time of quiescence, and, specifically, is performed 
by adding to the include angles VSA and HSA showing the direction of a head at 
the time. Since this processing is performed 1msec period, the high integral 
value of precision is fully acquired, next, a time check -- 1 is added to a counter 
T2 (#50). A counter T2 calculates the time amount which integrated with the 
angular velocity of the output of the piezo-electric oscillating gyroscopes 23 and 
24. 

[0033] When judged with a HMD wearing person's head standing it still in #35, 
while, setting the sense VSA of a vertical head as the include angle detected by 
the level sensor 25 on the other hand, an output VSV (OFF) is amended at the 
time of quiescence of the perpendicular direction of the piezo-electric oscillating 
gyroscope 23. first, a time check - 1 is added to a counter T1 (#55), and, 
subsequently it judges whether the counter T1 is over 500 (#60). Since a counter 
T1 is cleared by #40 while the head is moving, a counter T1 expresses the time 
amount after a head stands it still. Moreover, by #60, since a processing period 
is 1 msec, after a head stands it still, it will be judged whether 500msec(s) passed. 
[0034] When having not gone through 500msec(s), the output of a level sensor 
judges that it is not stable, and branches to #45. On the other hand, when it is 



over 500msec, the output of a level sensor judges that it is fully stable, and 
progresses to #65. 

[0035] The difference of the include angle VSA of the perpendicularly it was 
detected with the piezo-electric oscillating gyroscope 23, and the include angle 
SH of the perpendicularly it was detected by the level sensor 25 is searched for. 
Since the output of the level sensor 25 at this time can be trusted enough, this 
difference turns into an error which the output error of the piezo-electric 
oscillating gyroscope 23 was accumulated, and was produced. This error is 
broken by the time amount T2 which integrated with the output of the 
piezo-electric oscillating gyroscope 23, and is added to an output VSV (OFF) at 
the time of vertical quiescence (#65). By this, the output error of the 
piezo-electric oscillating gyroscope 23 is amended, the integral precision on and 
after next time improves, and the sense of a more exact perpendicular direction 
is called for with the piezo-electric oscillating gyroscope 23. subsequently, the 
sense VSA of a vertical head - the output SH of the level sensor 25 - setting up 
-- the horizontal include angle HSA ~ #45 - the same - the output of the 
piezo-electric oscillating gyroscope 24 - finding the integral - updating - a time 
check - a counter T2 is cleared to 0 (#70). 

[0036] # After the processing at the time of head rotation of 40-#50 or the 
processing at the time of head quiescence of #55-#70 finishes, set up the 



direction of the three-dimension camera 1 according to the sense VSA and HSA 
of the obtained head (#75). Then, it judges whether continuation of control is 
demanded by the established state of a main switch 35 (#80). Control is ended 
when the main switch 35 is set as OFF (#90). When the main switch 35 is 
maintained at ON, it judges further whether initialization is demanded or not by 
the established state of a reset switch 36 (#85). When a reset switch 36 is ON, 
after returning to #10 and performing initialization to #25 again, processing after 
#30 is performed, it returns to direct #30 at the time of OFF, and processing is 
repeated. 

[0037] Although the level sensor 25 which is the include-angle detection sensor 
51 is only perpendicularly used in this example, it is in ** that include-angle 
detection is performed, for example using an earth magnetism sensor etc., and 
the detection precision of the sense of a head can be improved also horizontally, 
moreover, the part according to the sense of a HMD wearing person's head 
although considered as the configuration to which the image displayed on HMD 
is changed by changing the sense of the three-dimension camera 1 and 
changing photographic coverage, in case the wide range image is photoed and 
recorded beforehand and it is indicated by playback — you may make it display 
only a field Furthermore, the so-called high virtual reality of presence is 
realizable by a computer's generating an image and moving a computer image 



according to the detection result of the direction of a head. 
[0038] While the precision of the include angle for which the error was included 
in the angle sensor which has the property that an exact include angle is 
detectable although a speed of response is slow, and the angular velocity to 
detect, was [ this invention ] easy, integrated with, and it asked as explained 
above is inferior, the sense of an observers head is detected using the 
angular-velocity sensor which has the property that a speed of response is quick. 
An observer can be provided with the image which employs the advantage of an* 
angular-velocity sensor efficiently and which was alike rattlingly and was more 
always in agreement with the sense of a head, while the head is standing it still 
and the advantage of an angle sensor is rotated. 
[0039] 

[Effect of the Invention] Since the image of the direction corresponding to the 
sense of the head of the observer putting on a graphic display device is 
displayed when based on this invention, an observer can get high presence 
while being able to observe the image of a direction to observe only by rotating a 
head. The rotation include angle of a head is indirectly detected by integrating 
with the angular velocity directly detected by the angular-velocity sensor by the 
angle sensor with an integral means. These two approaches have the 
advantage mutually compensated in respect of precision and a speed of 



response, and an operation means can compute the rotation include angle of a 
head appropriately according to quiescence of a head, and a rotational condition. 
Therefore, an image with whenever [ with the sense of a head I coincidence / 
always high ] is displayed, and image admiration without sense of incongruity 
can be performed. 

[0040] In the graphic display device of claim 2, whenever [ with the display image 
at the time of head quiescence and the sense of a head / coincidence ] becomes 
high, and an observer can observe an image without unnaturalness. 
[0041] In the graphic display device of claim 3, since a display image answers 
rotation of a head promptly and changes to it, an observer can get high presence 
while being able to observe the image of a direction to observe immediately. 
Furthermore, since the angle error accumulated by the integral is removed at the 
time of head quiescence, the display image at the time of head rotation and the 
sense of a head can be made certainly in agreement. Moreover, even if it uses it 
for a long time, the sense of a head can be detected correctly, and an always 
natural image can be observed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the outline configuration of the example which 

applied HMD of this invention to the stereoscopic vision system. 

[Drawing 2] Drawing showing the internal configuration of HMD. 

[Drawing 3] The front view showing the configuration and actuation of a level 

sensor. 

[Drawing 4] The side elevation showing the configuration and actuation of a level 
sensor. 

[Drawing 5] Drawing showing the output signal of a level sensor. 

[Drawing 6] Drawing showing the relation of the output of rotation of a head, a 

piezo-electric oscillating gyroscope, and a level sensor. 

[Drawing 7] The block diagram showing the configuration of this invention. 

[Drawing 8] The block diagram showing the circuitry of the example of this 

invention. 

[Drawing 9] The flow chart which shows the flow of processing of control by the 
controller. 

[Description of Notations] 

1 Three-Dimension Camera 

2 HMD 

3 Controller 



21 R, 21 L Display device 

23 Perpendicular Direction Detection Piezo-electricity Oscillating Gyroscope 

24 Horizontal Detection Piezo-electricity Oscillating Gyroscope 

25 Level Sensor 
28 Encoder Plate 

30 31 Photograph reflector 

33 The Direction Setting Means of Three-Dimension Camera 

35 Main Switch 

36 Reset Switch 

51 Angular-Velocity Sensor 

52 Integral Means 

53 Angle Sensor 

54 Include-Angle Operation Means 

55 Image Migration Means 
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